
(12) United States Patent 
Okamoto et a1. 

US007128389B2 

US 7,128,389 B2 
Oct. 31, 2006 

(10) Patent N0.: 
(45) Date of Patent: 

(54) INKJET PRINTER 

(75) Inventors: Tsugio Okamoto, Gifu (JP); Susumu 
Kuzuya, Gifu (JP); Atsuhisa 
Nakashima, Aichi (JP) 

(73) Assignee: Brother Kogyo Kabushiki Kaisha, 
Nagoya (JP) 

( * ) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 185 days. 

(21) Appl. N0.: 10/902,s07 

(22) Filed: Aug. 2, 2004 

(65) Prior Publication Data 

US 2005/0036022 A1 Feb. 17, 2005 

(30) Foreign Application Priority Data 

Aug. 5, 2003 (JP) ........................... .. 2003-287156 

2005/0057602 A1 

FOREIGN PATENT DOCUMENTS 

3/ 2005 Okamoto 

JP A-5-330080 12/1993 
JP A-05-330080 12/1993 
JP A-7-186396 7/1995 
JP A-9-085959 3/1997 
JP A-9-123470 5/1997 
JP A-09-123470 5/1997 
JP A 2000-343716 12/2000 
JP A-2002-120386 4/2003 
JP A-2004-268495 9/2004 
JP A-2004-291482 10/2004 

* cited by examiner 

Primary ExamineriStephen Meier 
Assistant ExamineriLy T Tran 
(74) Attorney, Agent, or F irmiOliif & Berridge, PLC 

(57) ABSTRACT 

An inkjet printer includes an inkjet head, a sealing member, 
a conveyance unit, a ?rst moving unit, and a second moving 
unit. The ?rst moving unit moves the sealing member along 
an outer circumference of the conveyance belt between a 

(51) Int. Cl. .. .. .. . 
?rst pos1t1on and a second pos1t1on. The ?rst pos1t1on 1s 

B41] 2/165 (2006.01) 
52 U 5 Cl 347/29_ 347/32 located above the conveyance belt and faces the noZZle 

( ) _' ' ' """" """ "I """""""""""" " ’ surface of the inkjet head. The second position is located 

(58) Field of Classi?cation Search ................ .. 347/29, under the Conveyance belt‘ The Second moving unit moves 

_ _ _ 347/30 the conveyance belt between a conveyable position and a 
See apphcanon ?le for Complete Search hlstory' separate position. When the conveyance belt is located at the 

(56) References Cited conveyable position and the sealing member is located at the 
?rst pos1t1on, the conveyance belt presses the sealmg mem 

U-S~ PATENT DOCUMENTS ber toWard the noZZle surface so that the sealing member 

6,293,648 B1* 9/2001 Anderson .................. .. 347/29 Covers the nozzle Surface" 

6,578,945 B1* 6/2003 Hashi et a1. ................ .. 347/22 

2002/0044168 A1 4/2002 Hashi et a1. 14 Claims, 14 Drawing Sheets 

1 
I, 

J’ pl 
012,23 2 a 

l 2Y 2M 2C 2 ’—J%‘ 

3a 3a 
A /41 6b 

63 
60 

80 63K sac 63M saY, $32K s20 62M 62Y 7 
s2 ' 

/ ;Zi/%6a 



U.S. Patent 0a. 31, 2006 Sheet 1 0f 14 US 7,128,389 B2 

\QL L. 

. _ U 

2 Ha 2% 0% v3 98 :8 08 x2, ow 

Di” 8 LJLJLJLJ LJLHLJLJ N 

1' U1 b F LI \\ 

co 

_ l“ H h |" L 

/../..I /| H" K 

-- \ 3 >> 5 3 .-/. no 8 mm mm mm “W 8 

~ ~ ~ + K. + .. ,. 

é Va 8 2m >N .@ 8 
? J 8“ 
\ 

w 

r ......... -.u| ................................................ - _ 



U.S. Patent 0a. 31, 2006 Sheet 2 0f 14 US 7,128,389 B2 

20m 

52m 
:2 

n M .mzé 

m 205510 8. £0.56 U: 
586 0255a L, mama I830 1. r 6 8mm 

@255: u a/ m $833 E5916 m 026226 ‘ mama I230 " r d 8 
026225 m 

mm/i " 

.EDOEO w AIOHOE PC 

1 meme _ 
$5: H; n 

8 m 

P526 m 

v mama é“: 
$06210 n 

w? n 

55% M 
v mag _ 

E92‘ mm m 



U.S. Patent 0a. 31, 2006 Sheet 3 0f 14 US 7,128,389 B2 

43a 

63K 

63C 

44a1 

ii‘ 



U.S. Patent 0a. 31, 2006 Sheet 4 0f 14 US 7,128,389 B2 

mm 

w GI 



U.S. Patent 0a. 31, 2006 Sheet 5 0f 14 US 7,128,389 B2 

FIG. 5B 

R 
T' 

46 \\ 

GR1—~ 

E 

47a 
E 6R2 

~19 

GR3 f 





U.S. Patent 0a. 31, 2006 Sheet 7 0f 14 US 7,128,389 B2 



U.S. Patent 0a. 31, 2006 Sheet 8 0f 14 US 7,128,389 B2 

m GI 





U.S. Patent 0a. 31, 2006 Sheet 10 0f 14 US 7,128,389 B2 

W N g 

. ® 

a QQMHWMIMIML gm: {IL 5% V? 82 Sam: as Km: 82 52 a2 

\ b b b) 3) 

2: E < 

a a s a 
._ ._ ~ A, N A. w N @a 8 56 3 (Va 8 _>_N 3 M M 



U.S. Patent 0a. 31, 2006 Sheet 11 0f 14 US 7,128,389 B2 

.................... :J. 
_ _ 

v1!‘ HHnHli _ 

~ g u a _ 

N N k .1 , . , . .,,. 

E “a @N 2N MN __ u 

. m llillm Ow? 

w . 

_ ........ -J ............... -- l i L_ 



U.S. Patent 0a. 31, 2006 Sheet 12 0f 14 US 7,128,389 B2 

m W 

m.‘ uv ww 

_ 

w m 

“$21,111 @ , S 

NY)!‘ |||| -il |||||||||||||||||||||||||||||||| ‘5w. |||||||||||||||||||||||||||||| i i‘ J?! ................................. =22 ............................... f 
8 . . 1i“ . L 8 

\ __ +2 2 Q ,_ 

. / 

mm N@\ m 8 

N w 2 m 

@ 

mm H mm 

~ . . M mm H , . M 1 , _ \L 

8 q . L A“ . 3 

~ 

I... ................................ L. ............................. i -i 
s‘ T ................................. ........................ -- - QED‘ w EV“? 

\ 

8 3 w.‘ 

L 

IS .wm IS mm 



U.S. Patent 0a. 31, 2006 Sheet 13 0f 14 US 7,128,389 B2 

_ m 

m s 8 

_ 

m \ A, 
................................. 2..-!-1---}---liiiliili- : 

s I ................................. --.f ............................... - 
a; @ 

\ r m p ._ 

8 \ u / 

mm m 8 

Y8“ .wm 



U.S. Patent 0a. 31, 2006 Sheet 14 0f 14 US 7,128,389 B2 

FIG. 13 

21: ROTATING SHAFT 
OF TF MOTOR 



US 7,128,389 B2 
1 

INKJ ET PRINTER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an inkjet printer, and 

particularly relates to an inkjet printer in Which it is unnec 
essary to move an inkjet head to cover the noZZle surface 
thereof With a sealing member, so that the printing accuracy 
can be improved, While the moving path of the sealing 
member is set under the inkjet head so that ink can be 
prevented from adhering to the inkj et head. 

2. Description of the Related Art 
In an inkjet printer, noZZles for ejecting ink are exposed 

to the air. Accordingly, there is a fear that ink in the noZZles 
is evaporated to clog the noZZles When ink ejection is not 
performed. Therefore, the noZZle surface of the inkjet head 
is generally capped (covered) With a cap member (sealing 
member) to prevent the ink from being evaporated When the 
ink ejection operation is suspended for a long time. 

The cap member is disposed out of a printing area. The 
capping of the noZZle surface is carried out as folloWs. The 
inkjet head is moved horiZontally from a printing position to 
a retraction position, that is, to the position Where the cap 
member is disposed. HoWever, When the inkjet head is 
formed as a line head, the cap member is made large in siZe 
because the head is made long. Thus, there is a problem that 
the retraction space is also expanded so that the inkj et printer 
as a Whole is made large in siZe. 

Therefore, various techniques for reducing the retraction 
space to thereby miniaturiZe an inkjet printer have been 
proposed. For example, JP-A-2000-3437l6 (e.g., paragraph 
0033 and FIG. 4) discloses a technique for miniaturiZing an 
inkjet printer. JP-A-2000-3437l6 includes a chain mecha 
nism provided circumferentially to surround a head base, a 
plurality of maintenance members disposed around the 
Whole circumference of the chain mechanism, and gap 
portions provided among head chips. The maintenance 
members are moved alternately via the positions (capping 
positions) opposed to the head chips and via the gap portions 
(retraction positions), respectively. 

SUMMARY OF THE INVENTION 

HoWever, in the aforementioned inkjet printer, the head 
chips have to be moved toWard the maintenance members at 
the time of capping. Accordingly, the head chips have to be 
supported movably so that a support mechanism therefor 
becomes complicated. Thus, there is a problem that the 
positional accuracy of the head chips is apt to get out of 
order so as to degrade the printing accuracy. 

In addition, in the aforementioned inkjet printer, the 
maintenance members move surrounding the circumference 
of the head chips. Accordingly, When the maintenance 
members pass above the head chips, ink ejected in a purging 
process or the like and reserved in the maintenance members 
may ?oW doWn onto the head chips. Thus, there is a problem 
that not only are the head chips contaminated With the ink, 
but an electric system is also short-circuited due to the 
?oWing-doWn ink so as to cause damage or failure of the 
head chips. 

The invention Was developed to solve the forgoing prob 
lems. The invention provides an inkjet printer in Which it is 
unnecessary to move an inkjet head to cover the noZZle 
surface thereof With a sealing member, so that the printing 
accuracy can be improved, While the moving path of the 
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2 
sealing member is set under the inkjet head so that ink can 
be prevented from adhering to the inkjet head. 

In order to attain the foregoing object, according to one 
embodiment of the invention, an inkjet printer includes an 
inkjet head, a sealing member, a conveyance unit, a ?rst 
moving unit, and a second moving unit. The inkjet head 
includes a plurality of noZZles that eject ink. The sealing 
member covers a noZZle surface of the inkjet head. The 
conveyance unit includes an endless conveyance belt that 
carries a recording medium in a conveyance direction sub 
stantially parallel to the noZZle surface. The ?rst moving unit 
moves the sealing member along an outer circumference of 
the conveyance belt betWeen a ?rst position and a second 
position. The ?rst position is located above the conveyance 
belt and faces the noZZle surface of the inkjet head. The 
second position is located under the conveyance belt. The 
second moving unit moves the conveyance belt betWeen a 
conveyable position and a separate position. The conveyable 
position is close to the noZZle surface of the inkjet head. The 
separate position is separated from the noZZle surface. When 
the conveyance belt is located at the conveyable position and 
the sealing member is located at the ?rst position, the 
conveyance belt presses the sealing member toWard the 
noZZle surface so that the sealing member covers the noZZle 
surface. When the sealing member is located at the ?rst 
position and the second moving unit moves the conveyance 
belt from the conveyable position to the separate position, 
the sealing member is separate from the noZZle surface. 

With this con?guration, When the conveyance belt is 
located at the conveyable position and the sealing member 
is located at the ?rst position, the conveyance belt presses 
the sealing member toWard the nozzle surface so that the 
sealing member covers the noZZle surface. Accordingly, the 
noZZle surface can be covered With the sealing member With 
the ink-jet head being ?xed. In the operation of covering the 
noZZle surface With the sealing member, it is therefore 
unnecessary to move the inkjet head as in the background 
art inkjet printer, but the inkjet head can be designed to be 
?xed. Thus, there is an effect that the positional accuracy of 
the inkjet head is secured so that the printing accuracy can 
be improved correspondingly. 

In addition, after the operation of covering the noZZle 
surface With the sealing member is terminated, the ?rst 
moving unit may move the sealing member along the outer 
circumference of the conveyance belt to the second position 
located under the conveyance belt. Thus, there is an effect 
that ink ejected in a purging process or the like and reserved 
in the sealing member can be prevented from ?oWing doWn 
onto the inkjet head. As a result, it is possible to avoid such 
an accident that the inkj et head is contaminated With the ink 
?oWing doWn or an electric system is short-circuited due to 
the ink ?oWing doWn so that the inkjet head can be pre 
vented from being damaged or failing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic vieW schematically shoWing the 
overall con?guration of an inkjet printer according to an 
embodiment of the invention. 

FIG. 2 is a block diagram shoWing the electric con?gu 
ration of the inkjet printer. 

FIG. 3 is a top vieW of a conveyance belt unit. 
FIG. 4 is a side vieW of the conveyance belt unit. 
FIG. 5A is a partially sectional vieW of the conveyance 

belt unit on the driven shaft side, and FIG. 5B is a partially 
sectional vieW of the conveyance belt unit on the driving 
shaft side. 
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FIG. 6 is a front vieW of a driving force transmitting 
mechanism portion. 

FIG. 7 is a side vieW of the conveyance belt unit, showing 
the state Where a conveyance belt has been lifted up. 

FIG. 8 is a side vieW of the conveyance belt unit, shoWing 
the state Where the conveyance belt unit has been sWung 
doWnWard. 

FIG. 9 is a side vieW of a belt seat unit. 
FIG. 10 is aside vieW of a capping unit in a modi?cation. 
FIG. 11 is a schematic vieW schematically shoWing the 

overall con?guration of an inkjet printer according to a 
modi?cation. 

FIG. 12 is front vieWs of the conveyance unit 7 observed 
from the left side of FIG. 1 (from the loWer side of FIG. 3). 

FIG. 13 is a side vieW ofa holding mechanism 200. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

A preferred embodiment of the invention Will be 
described beloW With reference to the accompanying draW 
ings. FIG. 1 is a schematic vieW schematically shoWing the 
overall con?guration of an inkjet printer 1 according to the 
embodiment of the invention. In FIG. 1, a conveyance path 
C of recording paper (recording medium) P is shoWn by use 
of the chain double-dashed line. 

The inkjet printer 1 is designed as a line type printer that 
has ?rst and second head units 2 and 3, and can print a 
full-line image Without scanning the recording medium in 
the Width direction thereof With the ?rst and second head 
units 2 and 3. As shoWn in FIG. 1, the inkj et printer 1 chie?y 
includes a paper feed cassette 4, a paper feed roller 5, guide 
rollers 6ai6d, a conveyance belt unit 7 serving as a con 
stituent component of a conveyance unit for conveying the 
recording medium, a paper discharge tray 8 and an ink 
reception member 9. 

Inks of four colors (cyan, magenta, yelloW and black) are 
supplied from ink tanks (not shoWn) to the ?rst head unit 2. 
The ?rst head unit 2 ejects the inks onto the recording paper 
P so as to print an image thereon. In the ?rst head unit 2, four 
print heads 2Y, 2M, 2C and 2K corresponding to the colors 
respectively are provided integrally in parallel. A noZZle 
surface 211 is formed in the loWer surface (the surface on the 
loWer side in FIG. 1) of each print head 2Yi2K, and a 
plurality of noZZles (not shoWn) capable of ejecting ink are 
disposed in each noZZle surface 2a. 

Each print head 2Yi2K is a line type head Whose longi 
tudinal direction extends in the Width direction (the direction 
perpendicular to the paper of FIG. 1) of the recording paper 
P. In this embodiment, four units each having 664 noZZles 
arrayed in the form of a l6-colum tWo-dimensional matrix 
are provided in series in the Width direction (the direction 
perpendicular to the paper of FIG. 1) of the conveyance belt 
unit 7 Which Will be described later. 

Incidentally, the second head unit 3 has the same con 
?guration as the ?rst head unit 2, and description thereof Will 
be omitted. Each of the ?rst and second head units 2 and 3 
is formed to have a length approximately half as large as the 
Width-direction (the direction perpendicular to the paper of 
FIG. 1) length of the conveyance belt unit 7 Which Will be 
described later. In addition, the head units 2 and 3 are 
disposed so that their end portions overlap each other When 
vieWed from the conveyance direction of the recording 
paper P. Accordingly, a full-line image can be printed 
Without forming any blank betWeen the head units 2 and 3 
adjacent to each other. 
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4 
Here, inks are supplied from the ink tanks to the ?rst and 

second head units 2 and 3 through supply tubes (not shoWn) 
connecting the ink tanks With the ?rst and second head units 
2 and 3 respectively. Accordingly, in the con?guration Where 
the heads are moved to capping positions at the time of 
capping as in a serial type inkjet printer in Which the heads 
are moved in the Width direction, the supply tubes are moved 
together With the heads. Thus, it is necessary to secure a 
space Where the supply tubes can move. The necessity 
causes not only a larger siZe of the apparatus as a Whole but 
also air mixture into the inks. 

HoWever, as Will be described later, the inkjet printer 1 
according to this embodiment is designed to be able to 
perform not only a printing operation but also a capping 
operation in the state Where the ?rst head units 2 and 3 are 
?xed perfectly. Accordingly, it is unnecessary to secure the 
space Where the supply tubes can move, so that it is possible 
to miniaturiZe the apparatus as a Whole. In addition, the air 
can be prevented from being mixed into the inks. Inciden 
tally, the capping operation Will be described in detail later. 
The paper feed cassette 4 stores a stack of sheets of 

A4-siZe recording paper P by Way of example. The paper 
feed cassette 4 is formed as a substantially box-like body 
open on its top side (the upper side in FIG. 1). A paper 
support plate on Which the recording paper P Will be 
mounted, and a compression spring for urging the paper 
support plate upWard (to the upper side in FIG. 1) are 
provided inside the paper feed cassette 4 (both of the paper 
support plate and the compression spring are not shoWn). 
Thus, the paper feed roller 5 Which Will be described later 
can alWays abut against the recording paper P regardless of 
the number of remaining sheets of the recording paper P. 
The paper feed roller 5 is disposed on the front end side 

(the right side in FIG. 1) of the paper feed cassette 4. The 
paper feed roller 5 is a roller for taking out the recording 
paper P from the paper feed cassette 4 and feeding it to the 
conveyance path C. The paper feed roller 5 is formed to be 
circular in section. A material having a high friction coef 
?cient such as silicon rubber is circumferentially attached to 
the outer circumferential surface of the paper feed roller 5, 
so as to prevent the paper feed roller 5 from running idle 
When the paper feed roller 5 touches the surface of the 
recording paper P. 
The guide rollers 6ai6d are members for guiding the 

recording paper P along the conveyance path C. As shoWn 
in FIG. 1, each guide roller 6ai6d is constituted by a pinch 
roller and a rubber roller disposed to be opposed to each 
other. The recording paper P fed from the paper feed cassette 
4 onto the conveyance path C by the paper feed roller 5 is 
guided onto the conveyance belt unit 7, Which Will be 
described later, by the guide rollers 6a and 6b. When 
printing is terminated, the recording paper P is guided by the 
guide rollers 60 and 6d so as to be discharged from the 
conveyance belt unit 7 onto the paper discharge tray 8 Which 
Will be described later. 
The conveyance belt unit 7 drives the conveyance belt 41 

so as to convey the recording paper P. The conveyance belt 
unit 7 also has a function of pressing the capping unit 60 
(?rst and second cap members 62 and 63) onto the noZZle 
surfaces 211 and 3a of the ?rst and second head units 2 and 
3 in order to cap the noZZle surfaces 211 and 311 (see FIG. 9). 
The conveyance belt unit 7 is disposed to face the noZZle 
surfaces 211 and 3a of the ?rst and second head units 2 and 
3. The conveyance belt unit 7 chie?y includes the convey 
ance belt 41, the capping unit 60, a belt seat unit 70, etc. as 
shoWn in FIG. 1. The conveyance belt 41 conveys the 
recording paper P. The conveyance belt 41 is formed out of 



US 7,128,389 B2 
5 

a ?exible material and into an endless shape. In addition, the 
outer surface of the conveyance belt 41 is made adhesive 
enough to suck and convey the recording paper P. 

The capping unit 60 caps (covers) the noZZle surfaces 211 
and 311 so as to prevent ink from being evaporated during 
long-term suspension of printing or to recover ink in a 
purging processor the like. The capping unit 60 is formed to 
be movable along the outer circumference of the conveyance 
belt 41 betWeen a retraction position (non-sealing position) 
under the conveyance belt unit 7 as shoWn in FIG. 1 and a 
capping position (sealing position, see FIG. 9) opposed to 
the noZZle surfaces 211 and 3a. On the other hand, the belt 
seat unit 70 presses the capping unit 60 toWard the noZZle 
surfaces 211 and 311 at the time of capping, so as to bring the 
capping unit 60 into close contact With the noZZle surfaces 
211 and 311 (see FIG. 9). Incidentally, the detailed con?gu 
ration of the conveyance belt unit 7 including the members 
60 and 70 Will be described later. 
The paper discharge tray 8 to Which the recording paper 

P having a desired image printed thereon Will be discharged 
is disposed on the most doWnstream side of the conveyance 
path C. The ink reception member 9 having a substantially 
box-like shape open on its top (the surface on the upper side 
in FIG. 1) is disposed under the conveyance belt unit 7 (on 
the loWer side in FIG. 1). The ink reception member 9 is a 
member for recovering Waste ink ?oWing doWn from the 
capping unit 60 retracted in the retraction position shoWn in 
FIG. 1. An ink absorbing member (not shoWn) for absorbing 
and retaining the Waste ink is received inside the ink 
reception member 9. 

In such a manner, in the inkj et printer 1 according to this 
embodiment, the capping unit 60 is retracted under the 
conveyance belt 41 (on the loWer side in FIG. 1) While being 
moved along the outer circumference of the conveyance belt 
41. Thus, the capping unit 60 is designed to alloW the ink 
reception member 9 to recover the Waste ink in the capping 
unit 60 under the conveyance belt 41. Accordingly, it can be 
surely prevented that the ink adheres to the conveyance belt 
41 having adhesiveness and then the adhering ink contami 
nates the recording paper P. 

In addition, since the retraction position of the capping 
unit 60 is set under the conveyance belt 41, the space under 
the conveyance belt 41 is put into effective use so that the 
inkjet printer 1 as a Whole can be miniaturized. In addition, 
the Waste ink can be made to How doWn to the ink reception 
member 9 easily and surely by use of its oWn gravity. 
Accordingly, it is unnecessary to provide a recovery drive 
source (such as a suction pump), a recovery path (such as a 
suction tube) or the like for the Waste ink separately, so that 
the apparatus cost can be reduced. Incidentally, the detailed 
con?guration of the capping unit 60 Will be described later. 

FIG. 2 is a block diagram shoWing the electric con?gu 
ration of the inkjet printer 1. As shoWn in FIG. 2, the inkjet 
printer 1 includes a main control board 10, and a sub-control 
board 30 for controlling the ?rst and second head units 2 and 
3. 

The main control board 10 is mounted With a microcom 
puter (CPU) 11, a ROM 12, a RAM 13, a gate array (G/A) 
14, etc. The CPU 11 has a one-chip con?guration. The ROM 
12 is a read-only memory for storing ?xed-value data 
including various control programs to be executed by the 
CPU 11, and the like. The RAM 13 is a reWritable volatile 
memory for temporarily storing various data and the like. 
The ROM 12, the RAM 13 and the G/A 14 are connected to 
the CPU 11 through a bus line 15. 

The CPU 11 serving as an arithmetic unit executes various 
process in accordance With the control programs stored in 
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6 
the ROM 12 in advance. In addition, the CPU 11 generates 
a printing timing signal and a reset signal, and transfers the 
signals to the G/A 14, Which Will be described later. 

In addition, an operation panel 16, an SP motor drive 
circuit 18, a CP motor drive circuit 20, a TF motor drive 
circuit 22, a sWinging clutch drive circuit 24, an elevating 
clutch drive circuit 26, etc. are connected to the CPU 11. A 
user gives instructions for printing and the like through the 
operation panel 16. The SP motor drive circuit 18 drives an 
SP motor 17 for supplying a torque to the paper feed roller 
5 (see FIG. 1). The CP motor drive circuit 20 drives a CP 
motor 19 for moving the capping unit 60 (see FIG. 1) to the 
capping position or there traction position. The TF motor 
drive circuit 22 drives a TF motor 21 for supplying a torque 
to the conveyance belt 41 and performing a sWinging 
operation or an elevating operation of the conveyance belt 
41. The sWinging clutch drive circuit 24 drives and controls 
a sWinging clutch 23 for changing over betWeen disconnec 
tion and connection of the torque to be transmitted from the 
output shaft of the TF motor 21 to a sWinging shaft 54 (see 
FIG. 6). The elevating clutch drive circuit 26 drives and 
controls an elevating clutch 25 for changing over betWeen 
disconnection and connection of the torque to be transmitted 
from the output shaft of the TF motor 21 to an elevating shaft 
50 (see FIG. 6). The CPU 11 controls the operation of each 
device connected thus. 
The G/A 14 outputs print data (driving signal), a transfer 

clock, a latch signal, a parameter signal and an ejection 
timing signal in accordance With the printing timing signal 
transferred from the CPU 11 and image data stored in an 
image memory 27. The image data is printed on the record 
ing medium based on the print data. The transfer clock is 
synchroniZed With the print data. A reference printing Wave 
form signal is generated from the parameter signal. The 
ejection timing signal is output in a constant period. The G/A 
14 transfers those signals to the sub-control board 30 
mounted With a head driver. 

In addition, the G/A 14 stores image data into the image 
memory 27. The image data is transferred from external 
equipment such as a computer through an interface (UP) 28. 
The G/A 14 generates a data reception interrupt signal based 
on data transferred from a host computer or the like through 
the UP 28, and transfers the signal to the CPU 11. Inciden 
tally, each signal communicated betWeen the G/A 14 and the 
sub-control board 30 is transferred through a harness cable 
connecting the both. 
The sub-control board 30 is a board for driving the ?rst 

and second head units 2 and 3 through ahead driver (drive 
circuit) mounted on the sub-control board 30. The head 
driver is controlled through the G/A 14 mounted on the main 
control board 10, so as to apply a drive pulse of Waveform 
corresponding to a recording mode to each drive element of 
the ?rst and second head units 2 and 3. Thus, a predeter 
mined amount of ink is ejected from each noZZle to the 
recording paper P. 

Next, description Will be made on the detailed con?gu 
ration of the conveyance belt unit 7 With reference to FIGS. 
3, 4 and 12. FIG. 3 is a top vieW of the conveyance belt unit 
7 observed from the side of the ?rst and second head units 
2 and 3, Which are not shoWn. FIG. 4 is a side vieW of the 
conveyance belt unit 7. FIG. 12 is front vieWs of the 
conveyance unit 7 observed from the left side of FIG. 1 
(from the loWer side of FIG. 3). Incidentally, a part of the 
conveyance belt unit 7 is not shoWn in each of the draWings. 
In addition, FIG. 3 shoWs the state Where the capping unit 60 
has been moved to the capping position opposed to the 
noZZle surfaces 211 and 311 (see FIG. 1) of the ?rst and second 
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head units 2 and 3. FIG. 12A shows the state Where the 
capping unit 60 is located at the retraction position under the 
conveyance unit 7. FIG. 12B shoWs the state Where the 
capping unit 60 is located at the capping position and is apart 
from the nozzle surfaces 211 and 3a. FIG. 12C shoWs the 
state Where the capping unit caps (covers) the noZZle sur 
faces 2a and 3a. 

The conveyance belt unit 7 has a function of driving the 
conveyance belt 41 to thereby convey the recording paper P 
and a function of pressing the capping unit 60 onto the 
noZZle surfaces 211 and 311 (see FIG. 9) as described above. 
The conveyance belt unit 7 chie?y includes the conveyance 
belt 41, a driving shaft 42, a driven shaft 43, a side Wall 
frame 44 and a body frame 45. The conveyance belt 41 is 
Wound on the driving shaft 42 and the driven shaft 43. The 
shafts 42 and 43 are rotatably supported on the side Wall 
frame 44. The side Wall frame 44 is supported by the body 
frame 45 so as to be movable up and doWn. 

The side Wall frame 44 is a member to Which the 
conveyance belt 41 and transmission belts 46 are attached 
through the driving shaft 42 and the driven shaft 43. The side 
Wall frame 44 is formed integrally by injection molding out 
of a synthetic resin material. As shoWn in FIGS. 4 and 
5Ai5B, the side Wall frame 44 includes a pair of left and 
right side plates 44a and 44b provided erectly to face each 
other on the Width-direction (left/right direction in FIG. 2) 
opposite sides of the conveyance belt 41, and a bottom Wall 
440 connecting the side plates 44a and 44b on the loWer 
surface side of the conveyance belt 41 (on the deep side of 
the paper of FIG. 4), so as to be formed into a substantially 
U-shape in section. 

The conveyance belt 41 and the pair of transmission belts 
46 provided in parallel on the Width-direction opposite sides 
of the conveyance belt 41 are disposed betWeen the opposed 
surfaces of the side Walls 44a and 44b. The belts 41 and 46 
are Wound on and betWeen the driving shaft 42 and the 
driven shaft 43 as shoWn in FIGS. 3 and 4. The driving shaft 
42 and the driven shaft 43 are rotatably supported betWeen 
the side Walls 44a and 44b of the side Wall frame 44. Here, 
description Will be made on the detailed con?guration of the 
driving shaft 42 and the driven shaft 43 With reference to 
FIGS. 5A and 5B. 

FIG. 5A is a partially sectional vieW of the conveyance 
belt unit 7 on the driven shaft 43 side, and FIG. 5B is a 
partially sectional vieW of the conveyance belt unit 7 on the 
driving shaft 42 side. Incidentally, in FIGS. 5A and 5B, the 
driven shaft 43 and the driving shaft 42 are shoWn in 
sectional vieW substantially taken along their shaft axes 
respectively, While a part of the conveyance belt unit 7 is not 
shoWn. 
The driven shaft 43 is rotatably supported on the side 

Walls 44a and 44b through bearings BRl as shoWn in FIG. 
5A. A pair of driven shaft pulleys 43a and 43b are formed 
integrally on the both ends of the driven shaft 43. The driven 
shaft pulleys 43a and 43b are members on Which the 
transmission belts 46 are Wound. Gears are engraved in the 
belt seat surfaces of the driven shaft pulleys 43a and 43b so 
as to be able to engage With the transmission belts 46 formed 
as timing belts. Accordingly, When the driven shaft 43 or the 
transmission belts 46 are rotated, the torque thereof can be 
transmitted to the transmission belts 46 or the driven shaft 43 
through the driven shaft pulleys 43a and 43b efficiently and 
accurately. 

In addition, in the substantially central portion of the 
driven shaft 43 in its axial direction (the left/right direction 
in FIG. 5A), a driven shaft roller 48 (rotating member 
rotatably supported on the driven shaft 43) is put betWeen 
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8 
the driven shaft 43 and the conveyance belt 41. The driven 
shaft roller 48 is a member for rotatably supporting the 
conveyance belt 41. The driven shaft roller 48 is coupled 
With the driven shaft 43 through bearings BR2 as shoWn in 
FIG. 5A. Thus, the driven shaft roller 48 is designed to be 
able to run idle With respect to the driven shaft 43. 

Accordingly, When the driven shaft 43 is rotated, the 
torque thereof is blocked by the bearings BR2. Thus, the 
torque is hardly transmitted to the driven shaft roller 48 so 
that the conveyance belt 41 can be kept at rest. In the same 
manner, When the conveyance belt 41 is rotated, the torque 
thereof is blocked by the bearings BR2. Thus, the torque is 
hardly transmitted to the driven shaft 43 so that the driven 
shaft 43 can be kept in a non-rotating state. 
The driving shaft 42 is rotatably supported on the side 

Walls 44a and 44b through bearings BR3 as shoWn in FIG. 
5B. A driving shaft Winding portion 42a is formed integrally 
in the substantially central portion of the driving shaft 42 in 
its axial direction (the left/right direction in FIG. 5B). The 
driving shaft Winding portion 42a is a member for rotatably 
supporting the conveyance belt 41. When the driving shaft 
42 is rotated, the torque thereof is transmitted to the con 
veyance belt 41 through the driving shaft Winding portion 
4211, so that the conveyance belt 41 is rotated in the 
conveyance direction of the recording paper P due to the 
transmitted torque. 

In addition, on the both end sides (the left and right sides 
in FIG. 5B) of the driving shaft Winding portion 42a, driving 
shaft pulleys 47a and 47b are rotatably supported on the 
driving shaft 42 as shoWn in FIG. 5B. The driving shaft 
pulleys 47a and 47b (rotating members rotatably supported 
on the driving shaft 42) are members on Which the trans 
mission belts 46 are Wound. The driving shaft pulleys 47a 
and 47b are coupled With the driving shaft 42 through 
bearings BR4. Thus, the driving shaft pulleys 47a and 47b 
are designed to be able to run idle With respect to the driving 
shaft 42. 

Accordingly, When the driving shaft 42 is rotated, the 
torque thereof is blocked by the bearings BR4. Thus, the 
torque is hardly transmitted to the driving shaft pulleys 47a 
and 47b so that the transmission belts 46 can be kept at rest. 
In the same manner, When the transmission belts 46 are 
rotated, the torques thereof are blocked by the bearings BR4. 
Thus, the torques are hardly transmitted to the driving shaft 
42 so that the driving shaft 42 can be kept in a non-rotating 
state. 

Here, a transmission gear GR1 is engraved in the outer 
circumference of the driving shaft pulley 47a. The trans 
mission gear GR1 is connected to a pinion gear GR3 through 
a connecting gear GR2 as shoWn in FIG. 5B. The pinion gear 
GR3 is attached to the rotating shaft of the CP motor 19. 
Accordingly, When the rotating shaft of the CP motor 19 is 
rotated, the rotation thereof is transmitted to the transmis 
sion gear GR1 through the pinion gear GR3 and the con 
necting gear GR2 so that the driving shaft pulley 47a rotates. 
When the driving shaft pulley 47a is rotated, the trans 

mission belt 46 (on the left side in FIGS. 5A and 5B) Wound 
on the driving shaft pulley 47a is rotated. The rotation of the 
transmission belt 46 is transmitted to the driven shaft 43 
through the driven shaft pulley 43a so that the driven shaft 
pulley 43b is rotated together With the driven shaft 43. As a 
result, the transmission belt 46 (on the right side in FIGS. 5A 
and 5B) Wound on the driven shaft pulley 43b is rotated. 

In this case, as described above, the torque of the driven 
shaft 43 is hardly transmitted to the driven shaft roller 48, 
and the torques of the driving shaft pulleys 47a and 47b are 
hardly transmitted to the driving shaft 42. Thus, by driving 
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the CP motor 19, only the transmission belts 46 can be 
rotated independently Without rotating the conveyance belt 
41. 

Incidentally, gears capable of engaging With the transmis 
sion belts 46 formed as timing belts are engraved in the belt 
seat surfaces of the driving shaft pulleys 47a and 47b in the 
same manner as in the driven shaft pulleys 43a and 43b (see 
FIG. 5A). Thus, When the CP motor 19 is driven to rotate the 
driving shaft pulley 4711, the torque thereof can be transmit 
ted to the transmission belts 46 efficiently and accurately. 
As shoWn in FIG. SE, a transmission pulley 42b is formed 

integrally on one side (the right side in FIG. 5B) of the 
driving shaft 42. The transmission pulley 42b is a member 
for transmitting the torque supplied from the TF motor 21 to 
the driving shaft 42. The transmission pulley 42b is con 
nected to the rotating shaft of the TF motor 21 through a belt 
49 or the like. Accordingly, When the rotating shaft of the TF 
motor 21 is rotated, the rotation thereof is transmitted to the 
transmission pulley 42b through the belt 49 or the like. Thus, 
the driving shaft 42 rotates. 
When the driving shaft 42 is rotated, the rotation thereof 

is transmitted to the conveyance belt 41 through the driving 
shaft Winding portion 4211. As a result, the conveyance belt 
41 is rotated in the conveyance direction of the recording 
paper P. In this event, as described above, the torque of the 
driving shaft 42 is hardly transmitted to the driving shaft 
pulleys 47a and 47b, and the torque of the driven shaft roller 
48 is hardly transmitted to the driven shaft 43. Thus, by 
driving the TF motor 21, only the conveyance belt 41 can be 
rotated independently Without rotating the transmission belts 
46. 

A rotating shaft for moving the capping unit betWeen the 
sealing position and the retraction position along the outer 
circumference of the conveyance belt 41 does not have to be 
provided separately along the circumference of the convey 
ance belt 41. Thus, there is an effect that the structure of the 
inkjet printer 1 can be simpli?ed so that the inkjet printer 1 
as a Whole can be miniaturiZed correspondingly. 

The pair of transmission belts 46 are disposed on both 
sides in the Width direction of the conveyance belt 41, 
respectively. The cap unit 60 is provided betWeen the tWo 
transmission belts 46. Accordingly, the cap unit 60 can be 
moved in a steady state. That is, the torques of the tWo 
transmission belts 46 are transmitted to the cap unit 60 
uniformly betWeen the left and the right in the Width 
direction of the conveyance belt 41, so that the cap unit 60 
can be moved to a desired position accurately Without being 
tWisted. Thus, the noZZle surfaces 211 and 311 can be covered 
properly so that ink can be surely prevented from being 
evaporated. 

Description Will be made again With reference to FIGS. 3 
and 4. As described above, the capping unit 60 is provided 
for capping the noZZle surfaces 211 and 3a in order to prevent 
ink from being evaporated during long-term suspension of 
printing, or to recover ink in the purging process or the like. 
The capping unit 60 chie?y includes ?rst and second cap 
members 62 and 63, a sheet member 64 and support mem 
bers 65. 

The ?rst cap member 62 is a rubber member for capping 
the noZZle surfaces 211 (see FIG. 1) of the ?rst head unit 2. 
The ?rst cap member 62 is pasted onto the sheet member 64, 
Which Will be described later. As shoWn in FIG. 3, caps 62Y, 
62M, 62C and 62K corresponding to the print heads 2Y, 2M, 
2C and 2K of the ?rst head unit 2 are formed integrally With 
the top side (the near side of the paper of FIG. 3) of the ?rst 
cap member 62. 
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10 
Each cap 62Y-62K is formed as a recess portion Which is 

open on its top side (the near side of the paper of FIG. 3) and 
Which is slightly larger than the noZZle area of each noZZle 
surface 211 (see FIG. 1). As shoWn in FIG. 3, a lip portion is 
provided in the circumferential edge portion of the recess 
portion so as to project thereon and have a substantially 
rectangular shape in top vieW. Incidentally, each lip portion 
is formed to be elastically deformable, and to have a 
substantially uniform projecting height all over the circum 
ference. Accordingly, at the time of capping, each lip portion 
comes uniformly into close contact With the noZZle surface 
211 so as to seal the space in the recess portion of each cap 
62Yi62K. 

In addition, the recess portion of each cap 62Yi62K is 
formed to have a predetermined depth. Accordingly, the ink 
reception capacity can be secured to be high enough to 
surely convey Waste ink in the purging process or the like 
Without spilling the Waste ink onto the conveyance belt 41. 
Further, the recess portion is prevented from touching each 
noZZle surface 211 so that the noZZles are not damaged or 
deformed, or dust or the like is not alloWed to adhere to the 
noZZles. Incidentally, since the second cap member 63 has 
the same con?guration as the ?rst cap member 62, descrip 
tion thereof Will be omitted. 
The sheet member 64 is a member for retaining the 

aforementioned ?rst and second cap members 62 and 63 on 
the outer circumferential side of the conveyance belt 41. As 
shoWn in FIG. 3, the sheet member 64 is formed out of a 
material (eg polyester) having ?exibility and into a nearly 
rectangular sheet in top vieW. The support members 65 are 
members for supporting the sheet member 64 betWeen the 
transmission belts 46. The support members 65 are formed 
out of a metal material into thin lines. As shoWn in FIG. 3, 
the pair of support members 65 are laid betWeen the trans 
mission belts 46 so as to extend in parallel to each other and 
in a direction substantially perpendicular to the conveyance 
direction (the up/doWn direction in FIG. 3) of the recording 
paper P. The sheet member 64 is spread betWeen the pair of 
support members 65. 
As a result, for example, When the transmission belts 46 

are rotated in the state shoWn in FIG. 3, the pair of support 
members 65 are driven in the rotating directions of the 
transmission belts 46s0 that the sheet member 64 spread 
betWeen the pair of support members 65 moves along the 
outer circumference of the conveyance belt 41. Thus, the 
?rst and second cap members 62 and 63 pasted on the sheet 
member 64 are retracted to the loWer surface side (retraction 
position) of the conveyance belt 41 (see FIGS. 1 and 12A). 
As shoWn in FIG. 1, the conveyance belt unit 70 includes 

belt guide portions 80 on a loWer side thereof. The belt guide 
portions 80 guide the sheet member 64 so that a loWer side 
of the sheet member 64 travels under a loWer side of the 
conveyance belt 41. Thus, When the ?rst and second cap 
members 62 and 63 are retracted to the retraction portion, 
the ?rst and second cap members 62 and 63 do not interfere 
With the loWer side of the conveyance belt 41. 
When the transmission belts 46 are rotated backWard after 

the ?rst and second cap members 62 and 63 are retracted to 
the retraction position, the pair of support members 65 are 
driven in the rotating directions of the transmission belts 46 
in the same manner as described above. As a result, the sheet 
member 64 spread betWeen the pair of support members 65 
moves along the outer circumference of the conveyance belt 
41. Thus, the ?rst and second cap members 62 and 63 pasted 
on the sheet member 64 are moved to the upper surface side 
(capping position) of the conveyance belt 41 as shoWn in 
FIGS. 3 and 12B. 














